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Abstract 
This study compares øbrahim HakkÕ’s perspective with the method included in the former primary school mathematics 
curriculum to calculate the approximate values for the square root of numbers and aims to employ Ibrahim HakkÕ’s perspective to 
estimate the approximate values for the square root of numbers in the new curriculum. It was observed that the rule in the former
primary school mathematics curriculum was removed from the curriculum since it was complicated. It was concluded that the 
method used by Ibrahim HakkÕ and proposed in the study is simpler, more comprehensible, and easier to remember. It was found 
that the method employed by Ibrahim HakkÕ can be used to calculate the approximate values for the square root of numbers in the 
former primary school mathematics curriculum and to estimate these values in the new mathematics curriculum. 
Keywords: Ibrahim HakkÕ’s perspective, square root, mathematics curriculum, estimation strategy, the approximate values for the square root.
1. Introduction 
Both science and the history of science rely on a historical conception. Therefore, the history of science has to 
start, from the very beginning, with historicity of phenomena and events, historicity of thought, historicity of 
knowledge, and historicity of science (Gümüú, 2005). From this observation of Gümüú, it could be concluded that 
teaching historicity of knowledge can help knowledge construction and improvement of thought in fields such as 
mathematics, physics, chemistry, philosophy etc., and increase the value attached to these fields. Mathematics is one 
of the fields in which including historicity of knowledge in teaching is important.  
There are many studies underlining the fact that the history mathematics enriches mathematics curricula, provides 
students and teachers with the opportunity to think and speak about mathematics and encourages students toward 
critical thinking and discovery, and that mathematics is a human product and is advanced by the contributions of 
different cultures (Bagni, 2000; Barry, 2000; Fried, 2008; Furinghetti, 2007; Karakuú,2009; Kathleen 2007; Lit, Siu 
and Wong, 2001; Marshall & Rich 2000; Tillema, 2005). In mathematics lessons enriched with the history of 
mathematics, students will observe that mathematics is a science which constantly renews and improves itself, that 
mathematics has a cultural aspect, and how mathematics guides and shapes our world of thought (Baki, 2008). 
Studying  the  history  of  the  development  of mathematical  ideas  opens  up  the possibility of  seeing mathematics 
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as a socio-cultural artefact: specific “bits” of mathematics  are  seen to  be  located  in  time  and  space  and  within  
a  cultural context, helping students understand  that Equally  such  studies help  to give mathematics a human  face  
(Fauvel, 1991).  
As Wilson and Chauvot (2000) argue, although it is underlined that European mathematicians have a significant 
role in school mathematics and development of mathematics, contributions of other cultures have been overlooked, 
diminished or distorted (Karakuú,2009). Turkish culture has also produced many figures who have contributed to the 
development of mathematics. One of them is Ibrahim HakkÕ of Erzurum, who created works about specific 
mathematical subjects. Ibrahim HakkÕ of Erzurum was born in Pasinler (formerly Hasankale) district in Erzurum on 
18 May 1703 AD (1115 AH) in the 18th-century Ottoman world when scientific studies were scarce. Ibrahim HakkÕ
learned from his father religious sciences such as tafsir [exegesis], hadith [science of the words and deeds of the 
Islamic prophet], and fiqh [Islamic jurisprudence]. He was taught by Muhammed SÕhrani, a friend of his father, 
about the contemporary natural sciences like astronomy and mathematics. He produced more than seventy works. 
Marifetname (Book of Gnosis), his most famous work, is an encyclopedic work covering all kinds of knowledge in 
his day (Koçin, 1990).  Particularly in the 4th volume of this work, he compiled his studies in astronomy and 
mathematics (geometry, numbers, the four operations with numbers, finding an unknown value, square root 
calculation etc.). One of his studies in mathematics involves finding the approximate values for the square root of 
numbers. The present study compares Ibrahim HakkÕ’s perspective with the method included in the former primary 
school mathematics curriculum to calculate the approximate values for the square root of numbers. 
1.1. Square Root Calculation from the Perspective of Ibrahim HakkÕ
In the 4th volume of Marifetname, Ibrahim HakkÕ of Erzurum describes simple ways to find the square root of a 
number. For Ibrahim HakkÕ, it is easy to calculate the square root of a number if it is a perfect square. For instance, 
the square root of 4 is 2, the square root of 9 is 3, the square root of 64 is 8, the square root of 81 is 9, the square root 
of 100 is 10. All of these are perfect square numbers whose square roots are whole numbers. Therefore, it is easy to 
calculate the square root of these numbers. If the number is not a perfect square and the square root is not a whole 
number, the simplest way to find its square root is as follows: For a number which is not a perfect square, we 
calculate the square root of the next lower perfect square and subtract this number from the number whose square 
root is to be found. We then write the result as the numerator, 2 times the square root of the closest perfect square 
plus 1 as the denominator, and the square root of the perfect square number as the whole part to find the square root 
of the number. For example, to find the square root of 5, we subtract 4, the closest perfect square, from 5 
( 5 4 1  ). We write the quotient as the numerator. We find the square root of 4 ( 4 2 ). We write two times 
the result 2 plus 1 as the denominator ( 2.2 1 5  ) and 2, the square root of 4, as the whole part and thus, we find 
the approximate value for the square root of 5.
15 2 2,2
5
 #
Let us find the approximate value for the square root of 235 using this 
method
235 225 10235 225 15 15,3
312. 225 1
#  # . After these examples, Ibrahim HakkÕ’s square root 
calculation can be shown in a general formula as follows. 
Let be , , ,x y a x   and ,y a  . Then x a y  ,
2. 1
y xy x
x
#  .
1.2. Square Root Calculation in the Former Primary School Mathematics Curriculum 
Calculation of the approximate values for the square roots of the numbers as taught in the former primary school 
mathematics curriculum in particular was rather difficult to comprehend by students. Teaching of this subject 
included in the former eighth-grade primary school mathematics curriculum was removed from the new 
mathematics curriculum since it was very complicated. Even mathematics teachers failed to internalize this rule. For 
instance, the approximate value for the square root of 263, a non-perfect square number, was found in the former 
primary school mathematics curriculum as in the following: 
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First, we group the digits of 263 in twos from right to left.  
2 63
m m
                          1                  6                      2 
     263
     1   2           26x6=156             322x2=644 
    163 
    156 
        700 
        644 
         56 
We first start from the far left. We find the largest number whose square root is smaller than 2. Then, we write 1 
in the first right part. Next, from 2, we subtract 1, which is obtained by finding the square root of 1. We write 63 
next to the result 1. We write two times 1 on the right to the lower right. Then, we write to the right of 2 as the 1s 
digit such a number that when multiplied by the same number, the result is smaller than or equal to 163 but closest 
to 163. In our example, if we write 7 next to 2, we find 27*7=189; and if we write 6, we find 26*6=156. Then we 
should write 6. We write 6 above, to the right of 1. This means that the number sought will be greater than 16 and 
smaller than 17. We subtract 156 from 163; the result is 7. Since number 7 does not contain 16, then we find the 
decimal numbers after 16. We add two zeros next to 7 and obtain 700. Two times 16 obtained on the right is written 
again in the lower right. In the 1s digit of the result 32, we write such a number that when multiplied by the same 
number, the result is smaller than or equal to 700, but closest to 700. In our example, this number is 2. Thus, we 
obtain the approximate value for the square root of 263 as 16.2. 
Let us now find the approximate value for the square root of 263 once again using Ibrahim HakkÕ’s perspective: 
263 256 7263 256 16 16,2
332. 256 1
#  #
From this example, it is clear that Ibrahim HakkÕ’s perspective is simpler, more comprehensible and easier to 
remember when compared to the above method. 
1.3. Estimation Strategy and Its Importance 
The need to use and understand mathematics in daily life is increasingly becoming important. New information 
and technologies are constantly changing the ways to perform mathematics and communicate. Many calculations 
that had to be done using a pen and paper and needed in daily life can now be done more easily using calculators. As 
a natural result of such change, paper-and-pencil calculations in mathematics education have diminished in 
importance, while skills such as the ability to estimate and problem solving have gained significance 
(Çilingir&Türnüklü, 2009). Many studies underline the importance of the ability to estimate in mathematics and this 
skill should be improved (Boz, 2007; Çilingir & Türnüklü, 2009; Dowker, 1992; Volkova, 2005;). Although 
estimation skill was among the main objectives of the former primary school mathematics curriculum, it was not 
sufficiently used in practice.
One of the subjects in which estimation skill was not used in applications was finding the approximate values for 
the square root of numbers. The former primary school mathematics curriculum employed the abovementioned 
square root calculation, instead of estimating the approximate values for the square root of numbers. Calculation of 
the approximate values for the square roots of the numbers as taught in the former primary school mathematics 
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curriculum in particular was highly complicated for students. This subject included in the former primary school 
mathematics curriculum was removed from the new mathematics curriculum since students had difficulty in 
understanding it and even mathematics teachers failed to internalize it adequately. Nevertheless, the formula 
proposed by Ibrahim HakkÕ of Erzurum in calculating the approximate values for the square root of numbers in the 
former curriculum is extremely simple, comprehensible, and easy to remember.  
Calculation of the approximate values for the square roots of numbers as taught in the former primary school 
mathematics curriculum was replaced by estimating the square roots of numbers using certain strategies in the new 
curriculum. For instance, the following steps are used to estimate the approximate value for the square root of 17: 
x We find the perfect square numbers that are closest to 17. These numbers are 16 and 25. 
x These numbers are arranged in order of size: 16 17 25 
x The same arrangement is performed for the square roots of these numbers: 
16 17 25 4 17 5  o  
x The result is estimated to be between 4 and 5. 
x To estimate the closest decimal, we consider the distance from 17 to 16 and 25:        17-16=1 and 25-17=8. 
Since 17 is closer to 16 than to 25, the guess will be 4,1 or 4,2 ; 17 4,1  or  4,2 (MEB 2005). 
We can estimate the approximate square root of 17 using Ibrahim HakkÕ’s method as in the following: 
17 16 117 16 4 4,1
92. 16 1
#  #
This example similarly demonstrates that Ibrahim HakkÕ’s method is simpler, more comprehensible and easier 
to remember in estimating the approximate square roots of numbers when compared to the above method.  
2. Conclusion and Suggestions
From the comparison of the method in the former primary school mathematics curriculum and the method 
proposed by Ibrahim HakkÕ to find the approximate square roots of numbers, it was concluded that the method 
proposed by Ibrahim HakkÕ is extremely simple, comprehensible and easy to remember. In the new mathematics 
curriculum, when students are asked to estimate the approximate square roots of numbers, they will content 
themselves with saying that the approximate value of the square root number is in a certain interval. For example, 
when estimating the approximate value for 14 , they will say that the value will be between 3 and 4, but will have 
difficulty in estimating the digits after the decimal point. However, it is easy to find the digits after the decimal point 
by using the method proposed by Ibrahim HakkÕ. In this regard, it could be argued that the method proposed by 
Ibrahim HakkÕ is also more comprehensible in estimating approximate values for square root numbers. 
The following recommendations can be noted in the light of the findings obtained in this study: 
x The former primary school mathematics curriculum could have employed the method proposed by Ibrahim 
HakkÕ in calculating approximate square roots of numbers. 
x The new primary school mathematics curriculum can employ the method proposed by Ibrahim HakkÕ in 
estimating approximate square roots of numbers. 
x Both in mathematics and in other fields, our old works should be examined and our values should receive 
the value they deserve 
x Similar studies could conduct historical examinations and investigate whether there are different methods 
that can be used in mathematics teaching. 
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